Introduction, Definition, and Preliminaries
Applications of fractional calculus require fractional derivatives of different kinds 1-9 . Differentiation and integration of fractional order are traditionally defined by the right-sided Riemann-Liouville fractional integral operator I where the function f is locally integrable, R μ denotes the real part of the complex number μ ∈ C and R μ means the greatest integer in R μ . Recently, a remarkable large family of generalized Riemann-Liouville fractional derivatives of order α 0 < α < 1 and type β 0 ≤ β ≤ 1 was introduced as follows 1-3, 5, 6, 8 . 
The difference between fractional derivatives of different types becomes apparent from their Laplace transformations. For example, it is found for 0 < α < 1 that 1, 2, 9
where
f 0 is the Riemann-Liouville fractional integral of order 1 − β 1 − α evaluated in the limit as t → 0 , it being understood as usual that 13 ,
provided that the defining integral in 1.7 exists. The familiar Mittag-Leffler functions E μ z and E μ,ν z are defined by the following series:
Indeed, as already observed earlier by Srivastava and Saxena 21 , the generalized MittagLeffler function E λ μ,ν z itself is actually a very specialized case of a rather extensively investigated function p Ψ q as indicated below 17 :
ν, u ; z .
1.14
Here and in what follows, p Ψ q denotes the Wright or more appropriately, the Fox-Wright generalized of the hypergeometric p F q function, which is defined as follows 12 :
in which we assumed in general that
In application of Mittag-Leffler function, it is useful to have the following Laplace inverse transform formula:
Fox's H-function
The Fox function, also referred as the Fox's H-function, generalizes the Mellin-Barnes function. The importance of the Fox function lies in the fact that it includes nearly all special functions occurring in applied mathematics and statistics as special cases. Fox H-function is defined as 22
We need this relation
2.2

Finite Hankel Transform
If f r satisfies Dirichlet conditions in closed interval 0, a and if its finite Hankel transform is defined to be 23 
3.12
On taking Laplace inverse of 3.10 , 3.11 , and 3.12 , respectively, 
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